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PROVISIONAL SPECIFICATION 
No. 33671 A.D. 1948. 


New or Improved Lighting Apparatus 


I, Rollo Gillespie Williams, a 
British Subject, of Apartment lz, 20, 
Clent Eoad, Great Neck, Long Island, * 
New Tort, United States of America, do 
hereby declare the nature of this inven- 
tion to be as follows : — 

This invention is for new or improved 
lighting apparatus and has particular but 
not exclusive reference to spotlights. 

The essential object of the invention is 
to enable a number of light beams of 
different colours or a number of light 
sources each giving a light of different 
colour to provide illuminatioh which can 
be blended into one final beam of light. 
. It is sometimes desired to mingle the 
light of a pluraliiy of colours such for 
example as the four colours, white, red, 
green and blue, in such a manner that by 
blending the lights in different propor- 
tions .different colour hues are obtained. 
If four spotlights corresponding to these 
four colours are mounted close together, 
it .will be found that .undesirable colour 
shadows are created and the four beams 
do not generally intermingle sufficiently 
. to avoid what is Known as colour fringing. 
It is therefore desired that these beams 
should be so intermingled that the colours 
30 in question can be sumciently combined 
to avoid these phenomena, and an object 
of the present invention is to provide 
apparatus whereby this result may be , 
achieved. It is to be understood however 
§5 that this invention applies to the com- 
bination of any required number of 
coloured light sources, and that the 
number " four " is quoted as an example. 
Also the source can be" arranged to give 
40 any desired colour of light and mean* 
may be employed for varying the colour 
and /or intensity of the useful emitted 
light, 'For example, in the case of a 
plurality of light sources; individual 
45 dimmers may be employed to vary the 
useful emitted light. T 

Other specific objects of the invention 
are' to provide means for mixing coloured 
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lights which axe simple in construction 
and design, are comparatively inexpen- 
sive to jnaie, are compact and compara- 
tively small in size, are easily and readily 
maintenance^, and are possessed of a high 
degree of lighting efficiency. 

With the above and other objects in 65 
view the invention from one aspect, con- 
sists in a light transmissio^n system con- 
sisting of at least two light reflecting" 
systems so arranged and constructed that 
a predetermined proportion of t emitted 60 
light is transmitted independently of said 
system and the remainder is reflected from 
the first to the second system and from, 
such latter system is transmitted in sub- 
stantial parallel spaced relation to the 66 
independently transmitted light. 
^ Prom another aspect the invention con- 
sists in the provision of a light trans- 
mitter consisting of at least two truncated 
conical or pyramidal reflecting surfaces 70 
disposed in an opposed sense about a 
common axia with their bases remote from* 
each other ; the two* truncated conical 
reflecting surfaces may be the same as or 
different from one another as desired; 
they may be aymmetrical or asymetrical 
. and the expression . truncated conical 
reflecting surface as used herein where tho 
context flo "permits, means and includes 
a multi-sided member having the general 
outline pi a truncated cone. In particular, 
one of the reflecting surfaces may be con- 
stituted by a single surface (conical) and 
the other is constituted by a plurality of 
surfaces (pyramidal). 

The inven^on further consists in the 
provision of a plurality o^ light sources, 
means for transmitting different coloured 
light from or via each or selected thereof, 
at^ least two reflecting systems, the one of 
said systems reflecting a proportion of the 
emitted light from at least one of said 
sources on to the other system and said 
latter system reflecting said reflected light 
in substantial parallelism and in spaced 
relation to the remaining proportion of 
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* the- emitted light from said source. 

In the alternative a single Kght source 
is employed and means are provided 
whereby two or more substantially 
6 parallel light beams of different colour* or 
hue are obtained from said single source 
and a proportion of one or more of said t 
beams is/ are applied to said^ reflecting 
systems in the manner set out in the pre- 

10 ceding paragraph. 

In carrying the invention into effect 
the two reflecting systems may be spaced 
from one another br othervrise as desired 
but in the latter eveat they are preferably 

J5 connected by an opaque connection. The 
reflecting surface of each or either system i 
may be ribbed, fluted, smooth, 1 indented 1 
or irregular. The reflecting systems or 
either thereof may include a transparent 

SO part or parts for the non-reflected light. 
The invention, resides both in the pro- 
vision of a complete lighting system for 
transmitting light and in a transmitter 
for use with at lighting system. 

25 In order that the invention may be more 
readily understood, reference will now be 
made to the accompanying drawings in 
which:— 

Figure 1 is a diagrammatic elevational 
30 view illustrating by way of example one 
form of the invention, having four lamps . 
a third lamp which should appear in this 
view being omitted for simplification of 
the figure; 

35 Figure 2 is an underneath plan vi*\\ 
thereof, showing all four lamps ; and 

Figure 31 is a perspective view of one ^ 
type of reflector in accordance with this * 
invention. 

40 In the embodiment illustrated there are 
four sources of light, R, W, B, and Or, 
each constituted by an electric lamp bulb. 
It will be appreciated that any suitable 
source of light may be employed and 

45 reflector spot lamps have been found to 
be suitable. ^ 5 

Each lamp depends from a lamp holdev 

1 and the lamps are arranged annularly 
equally spaced from one another. The 

50 lamp holders 1 may be located interiorly 
of a suitable casing indicated generally at 

2 which may be provided with any con- 
venient means for mountingor attaching* 
it to any desired member. Disposed at a 

66 convenient position below the bulbs It, Gr, 
and B, is a colour filter 3. ' In the par- 
ticular embodiment under discussion it 
will be assumed that lamp R will emit 
(through its associated filter) a red beam, 

60 lamp Gr a green beam, lamp B v a blue 
: beam and lamp °W a white beam but it 

^ * will be obvious that any desired* colour or 
colours may be obtained and the number 
of different coloured beams emitted can 

66 be varied as desired. Furthermore, instead 


*bf using filters the lamps themselves may 
emit coloured light. * * 

In a still further alternative parallel 
spaced beams of differently coloured light 
are obtained from "a single source by any 70 
convenient means such as the use of 
prisms and filters. 

7 EeVerting to the embodiment of the 
invention illustrated it will be seen from 
. Figure 1 .that at a convenient distance 75 
below the filters 3 are located two trun- 
cated hollow cones 4 and 5 which are 
similar and symmetrical and have a 
common axis; they are arranged in an 
opposite sense with their bases remote 80 
from one another and with their other 
ends in contact with each other. The 
interior surf aces of members 4 and 5 are 
reflecting surfaces. The cones may, for 
example, be made of anodised aluminium 85 
but they mav be made of any other suit- 
able inateriol provided they have a good 
reflecting surface. 

It will be readily seen from Figure 1 
that each lamp is so disposed in relation 00 
To the cones that a proportion of the 
emitted light passes through the aperture 
at the junction of the cones without 
impinging on any of the interior surfaces 
of the cones and that the remainder of 95 
*t he light passing vertically downwards in 
the vertical 'plane passing through the 
axes of the lamps R, B impinges upon the 
interior surface of the upper cone 4, from 
there is reflected to*the interior surface of 100 
the lower cone 5 and from such latter* 
surface is reflected substantially parallel 
to an J in spaced^ relation with "the light 
which passes through the cones without 
impinging upon any surf ace thereof. 105 

For the purpose of convenience the 
light rays from lamp B only are shown 
on the drawing but it will be appreciated 
that the same conditions will apply to 
the rays emitted from all the lamps. The 11G 
rays from lamp B which pass the cones 
without impinging upon any of tjie sur- 
faces thereof are indicated at B.l and the 
remaining rays shown are indicated at 
B.2. * H5 

An approximation of the reflecting 
surface area from which the rays B.2 are 
reflected from the lower cone 5 is indicated 
at B.3 in Figure 2 and it will be seen 
that that area is considerably greater thaa 120 
the area B.4 from which the light rays 
B.l are emitted. This, as will readily be 
appreciated results in very efficient mix- 
ing of the colours. It wiirbe appreciated 
that cones 4 and 5 are securely fixed 125 
"within the casing* 2 by any suitable and 
convenient mfeans. * \ , * 

As previously stated, the embodiment 
just described is given merely by way of 
example and is nuf to be construed in a 130 
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limiting* sense. The surface of either of 
the conical members 4 and 5 may be 
ribbed, fluted, indented or irregular and 
, instead of being conical may be pyramidal 

6 or one may be conical and the other 
pyramidal and whether truncated cones or 
truncated pyramids are employed they 
may be symmerical or asymmetrical.., 
Any convenient means, such as dimmers, 

10 may be employed for varying the intensity 
of light emitted from each lamp and 
means may be provided for varying the 
colour emitted from one or more of the 
lamps such as by providing displaceabie 

15 filters. 


It will be appreciated that a colour 
mixer in accordance with this invention 
oan be produced comparatively inexpea- . 
sively, is comparatively rohust and has 
the further advantage that maintenance 20 
costs are very small. 

Finally the cones instead of being 
hollow may be of translucent material 
with internal reflecting surfaces. 

Dated this 31st day of December, 1948. 

EfitC POTTER & GLAEKSOX, 
Chartered Patent Agents, 
Nottingham, Leicester and London. 


PROVISIONAL SPECIFICATION* 
- No. 31169 A.D. 1949. 

New or Improved Lighting Apparatus 


25 I, Hollo Gillespie Williams, a 
British Subject, of Apartment lz, 20, 
Clent Road, Great Necfc^ Long Island, 
New York, United States of America, do 
hereby declare the nature of this inven- 

30 tion to be as follows : — 

This invention is for new oromproved 
lighting apparatus and has particular but 
not exclusive ref erence to spot lights. The 
invention is an improvement in or modi- 

35 fication of the invention forming the sub- 
r ject matter of co-pending*, patent applica- 
tion No. 33671 of 1948. In the specifica- 
tion of said prior application there is dis- 
closed a light transmission system consist- 

40 ing of at least two light reflecting systems * 
so arranged and constructed that a pre- 
determined proportion of emitted light is 
transmitted independently of said system 
and the remainder is reflected from the 

45 first to the second system and from such 
latter system is transmitted in substantial 

Sarallel spaced relation to the indepen- 
ently transmitted light. 
It has been found in practice that under 
50 certain circumstances there exists the 
possibility of part of the emitted light 
which is transmitted independently of 
said system " spilling ' that is to say 
non-parallel oar stray rays of light are 
55 emitted ami the' principal *object of the 
present invention is to* obviate or mini- 
mise this objection. • . V . 

With the above object in view the 
invention consists in the provision in a 
80 system of the said type of means for 
ensuring that the emitted light which is 
transmitted independently of the said 
* system (hereinafter referred to as " inde- 
pendent light ") is confined to parallel 
65 rays of light. 

In a preferred method of carrying the 
invention into effect louvres or shields are 


provided and are so located relatively to 
the light source or each light source to 
- ensure that the independent light is trans- 70 
mitted only in parallel rays. 

In order that the nature of the inven- 
tion may be more readily understood 
reference will now be made to the accom- 
panying drawings in which : — 76 

Figure 1 is a diagrammatic elevational 
view illustrating by way of example one 
method of -carrying the invention into 
effect and embodying four lamps, a third 
lamp which should appear in said view 80 
being omitted for simplification of the 
figure; and 

Figure % is a plan thereof showing all 
four lamps. 

In the embodiment illustrated there 85 
are four sources of light, R, W, B and G, 
each constituted by an electric lamp bulb. 
It will be appreciated that any suitable 
source of light may be employed and 
reflector spot lamps have been found to be 90 
suitable. 

'Each lamp depends from a lamp holder 
1 and the lamps are arranged annularly 
equally spaced from one another. The 
lamp holders 1 may be located interiorly 95 
of a suitable casing indicated .generally 
at 2 which may be provided with any con- 
venient means for mounting or attaching 
it to any desired member. Disposed at' a 
. convenient position below each of the 100 
bulbs R, Gk and B is a colour filter 3. In 
the* ^ particular embodiment under dis- 
cussion it will be assumed that lamp R 
will emit (through its associated filter) a 
red beam, lamp G a green beam, lamp B 105 
a blue beam and lamp W a, white beam 
but it will be obvious that any desired 
colour or colours may be obtained and the 
number of different coloured beams 
emitted can be varied as desired. Further- 110 
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more, instead of using filters the lamps 
themselves may emit coloured light. , 
= At 1 a convenient distance below the 
filters 3 are located two truncated hollow 
6 cones 4 and 5 which are similar and sym- 
metrical and have a common axis; they 
are arranged in an opposite sense, with 
their bases remote from one another and 
with their other ends in contact with each 

10 other. The interior surfaces of members 
4 and 5 are reflecting surfaces. The cones 
may, for example, be made of anodised 
aluminium but they may be made of any 
other suitable material provided they 

15 have a good reflecting surface. 

It will be readily seen from Figure I 
that each lamp is so disposed in relation 
to the cones that , a proportion of the 
emitted light (independent light) passes 

20 through the- aperture at the junction of 
the cones without impinging on any of 
the interior surfaces of the cones and that 
the remainder of the light impinges upon 
the interior surface of the upper cone 4, 

26 from there is reflected to the interior sur- 
face of the lower cone o and from such 
latter surface is reflected substantially 
^parallel to* and in spaced relation with 
the light which passes through the cone* 

30 without impinging upon any surface 
thereof. 

It will be appreciated that there is o> 
tendency for light to " spill " from each 
filter; that is, to say there is a tendency 
35 for light rays to be emitted in the direc- 
tion of the arrows X. In so fat as con- 


cerns the rays which impinge upon the 
cones the spilled light impinges upon the 
casing 2 and can be ignored but in so far , 
as concerns the independent light the rays 40 
X moving to the left from bulb B r (in 
Figure 1) will intermingle with the rays 
X moving ta the right from the bulb E 
and in order to avoid this spilling (which, 
of course, occurs at all points of emission 45 
of the independent light) and the conse- 
quential diffusion arcuate louvres or 
shields 6 are provided as shown. There 
are conveniently a series of coaxial 
louvres the lengths of which* are stepped 60 
as shown, those furthest from the axis 
being of greatest length and extending to 
a position beyond the upper edge of cone 
4. The louvres may be of any suitable 
material and are opaque to light and ex- 66 
>tend parallel to one another and to th»> 
axes of the cones. It thus follows that 
any spilling of the independent light is 
positively prevented. T 

The lamp bulbs may be of any suitable 60 
type but are preferably of the reflector 
type and for the purpose of compactness 
may be of low voltage (e.g. 6 or 12 volts). 
It ina^ be said that reflector type bulbs 
comprise a glass or other suitable' bulb 66 
which is externally prepared as a reflector 
and silvered or similarly treated on the 
interior surface. * 

Dated this 2nd day of December, 1949. „ 
ERIC POTTER & CLARKSON, . 
* , ■ " Chartered Patent Agents, 
Nottingham and London. 


COMPLETE SPECIFICATION 
New or Improved Lighting Apparatus 


I, Rollo Gillespie Williams, a 

70 British Subject/ of Apartment lz, 20, 
Clent Road, Great Neck, Long Island, 
New York, TJnited States of America, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 

75 be performed, to be particularly described 
and ascertained in and by the following, 
statement: — 

This invention is for new or improved 
lighting apparatus and has particular btlt 

80 not exclusive reference to spotlights. 
The essential object of the invention is 
to enable a number of light beams oF 
different colours or a "number of light 
sources each giving a Hght of different 

85 colour to provide illumination which can 
be blended into one final beam of light. 

It is sometimes desired to mingle the 
light of a plurality of colours such for, 
example as the four colours, white, red. 

90 green and blue, in such a manner that by 
blending the lights in different propor- 


tions different colour hues are obtained^ 
, If four spotlights corresponding to jhesf 
four colours are mounted close together; 
it will be found that undesirable colour 95 
shadows are created and the four beams 
do not generally intermingle sufficiently 
to avoid what is known as colour fring- 
ing. 

It is therefore desired that these beams 100 
should be so intermingled that the colours 
in*question can be sufficiently combinecf 
to avoid these phenomena, and an object 
of the present invention is to provide an 
improved apparatus whereby this result 105 
may be achieved. It is to be understood 
however that this invention anplies to the 
combination of' any required, number of 
coloured light sources, and that the 
number " four " is quoted merely as an 110 
example. Also the or each source can be 
arranged to give any desired colour of » 
light and means may be employed for 
varying {he colour and /or intensity of the 
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useful emitted light. For example, in the text so permits, and includes a niulti- , . 

case of a plurality of light sources, in- sided member having the general outline 

dividual dimmers may be employed to of a truncated cone. In particular, one of 

vary the useful emitted light. the reflecting surfaces may be constituted 

5 Other specific objects of the invention by a single continuous surface (conical) 70 

are to provide improved means for mmng and the other constituted by a side-by- • 

. coloured lights which are simple in con- side assembly of surface elements (pyra- 

struction and design are comparatively midal). 

inexpensive to make, are compact and There may be a plurality of indepen- 
JO comparatively small in size, are easily dent light sources of different colour, or 76 
and readily maintained and are possessed alternatively a single light source may be 
of a high degree of lighting efficiency. employed and means may be provided 
In the specification of my Patent No. whereby two or more substantially 
646,642 there is described and claimed in parallel light beams of different colour or 
15 colour lighting apparatus the combina- hue are obtained from said single source^ 
tion of means so arranged as to split each and a proportion of one or more of said 
of several major beams of different beams is applied to said reflecting sur- 
; colours , into a plurality of component faces in the manner set out above. T 
beams, means so arranged as to transpose In a modification for the purpose of 
20 at least some of the component beams so .ensuring the elimination of stray rays or 35 
as to mingle the colours and means so '* spillage " of light emitted by the 
arranged as to combine" the component source or sources, there may be provided 
beams into a unitary beam in their trans- in a lighting apparatus as aforesaid means 
posed relationship- The expression „ for ensuring tfyit the emitted light which 
26 " major beam " is used in said specifica- is transmitted independently of the said 90 
tion to indicate a beam from any con- system (hereinafter referred to as " in- 
venient 'source of light and includes a dependent light ") is confined to parallel 
plurality of beams derived from a single or nearly parallel rayB of light, 
beam, and may also mean the flux of In a preferred mode of con fining the 
30 light allocated to any one colour before independent light to parallel or nearly 95 
T the splitting takes place. ^ - parallel rays, louvres or shields may b# 
The present invention consists in a provided and so located relatively to the 
lighting apparatus comprising means for light source or each light source as to 
emitting a plurality of light beams of ensure that the independent light is trans- 
it) different colo'ur, and a plurality of light- mitted only in parallel rays. When the 100 
reflecting surfaces, all arranged so that reflecting surfaces* are conical, the 
at least one of each such light beam has lengths of the outermost or some of the 
a portion reflected by successive reflecting outer elements of each louvre may be such 
surfaces and another portion unreflected that they extend into the reflector nearest 
40 thereby, so that the several reflected and to them. 105 
unreflected portions of all the beams are In carrying the invention into effect 
emitted finally in scrambled relationship two, reflecting surfaces may be spaced 
but substantially parallel. The term " a from one another or otherwise as desired 
plurality " is to be taken in each case as but when spaced apart they are preferably 
45 meaning two or more, and the term connected by an opaque connection. Each 110 
scrambled " must be read as meaning reflecting surface may be ribbed, fluted, 
that in the final beam no ^portion which smooth, indented or irregular/ The appar- 
: has been reflected is adjacent an un- atus may include a transparent part or 
reflected portion from the same original parts for the non-reflected light. 
50 beam. • r t: In order that the invention, may be 115 
The invention as set forth in the pre- more readily understood, reference will 
vious paragraph may be" characterised in now be made to the accompanying draw- 
that the successive reflecting surfaces con- ings in which : — 

sist of at least two truncated conical or t Figure 1 is a. diagrammatic elevational 

55 pyramidal reflecting surfaces, adjacent view illustrating by way of example one 120 

, surfaces being disposed in an opposed form of the invention, having four lamps, 

sense about a common axis with their bases a third lamp which should appear in said 

remote from each other; the truncated view being omitted far simplification of 

conical reflecting surfaces may be the thai figure; . v 

60 same as or' different from one another as Figure 2 is an underneath }>lan view 125 

' desired; they may be symmetrical or thereof, showing all four lamps. 

asymmetrical for examrde as oblique Figure 3 is a perspective view of one 

truncated cones or pyramids and the ex- type of reflector for use in the t lighting 

pression truncated conical reflecting sur- apparatus' illustrated in Figures 1 and 2. 

65 face as used herein means, where the con- Figure 4 is a diagrammatic elevational 130 


0 1^6,746 


T * view; illustrating 1 by way of ^example a As showif the axe* of the lamps sub- 
modified form of the invention. stantially intersect the circle at which the 
Figure 6 is an underneath plan view cones 4 and 5 are joined. The remainder 
of the form illustrated in Figure 4. ♦ of the light passing vertically downwards 
6 Figures 6, 7* 8, and 9 are views similar in the vertical plane passing through the 70 
to Figure 1 showing' further modified axes of the lamps R, B, impingea upon 
forms of the invention. * .the interior surface of the upper cone 4, 
In the embodiment illustrated in from there is reflected to the interior sur- 
Figures.l to 3 there are four sources of face of the lower cone 5 and from such 

10 light R, W, B and G, each constituted latter surface is reflected substantially 76 
by an electric lamp bulb. It will be parallel to and in spaced relation with the 
appreciated that any suitable source of independent light which passes through 
light may be employed and reflector spot the cones without impinging upon any 
lamps have been found to be suitable. surface thereof. 

15 Each lamp depends from a lamp holder ^ For the purpose of convenience „the SO 
1 and the lamps are arranged 'annularly ' light rays from lamps B and R are shown, 
equally spaced from one another. The in Figure 1 of the drawings, but it will 
lamp holders 1 may be located interiorly be appreciated that the same conditions 
of a suitable casing indicated generally will apply to the rays emitted from all 

20 at 2 .which may to provided with any con- the lamps. The rays from lamps B and 85 
yenient means for mounting or attaching R which pass the cones without impinging 
it to any desired member. Disposed at a> upon any of the surfaces thereof are in- 
convenient position below each of the dicated at Bl and Rl respectively, and 
bulbs R, G and B, is a colour filter 3. In the remaining rays shown are indicated 

26 the particular embodiment under *dis- St B2- and R2- respectively. T 90 

cussion it will be assumed that lamp R An approximation of the reflecting sur- 
will emit (through its associated filter) a face area from which the rays B2 are re- 
red beam, lamp G a green beam, lamp B fleeted from the lower cone 5 is indicated 
a blue beam and lamp W a white beam at Bl in Figure 2 and it will be seen that 

30 but it will be obvious that any r desired ^thaf area is considerably greater than the 95 
colour or colours pay be obtained and the . area B4 from' which the light rays' Bl are 
number of different coloured beams emitted. This, as will readily be appreci- 
emitted can be varied as desired. Further- ated, results in very efficient mixing of 
more, instead* of using filters the lamps the colours. * 

35 themselves may emit coloured light. As previously stated, the embodiment 100 

In a still further alternative, parallel ^ just described is given merely by way of 
spaced beams, of differently coloured light example and is not to be construed in p 
are obtained from a single source by any limiting sense. The surface of either of 
convenient means such as the use of the conical, members 4 and 5 may be 

40 prisms and filters. ribbed, fluted, indented or irregular and lOo 

Reverting to the embodiment of the in- instead of being conical may be pyra- 
vention illustrated it will be seen from midal or one may be conical and the other 
Fiff ure 1 that at a convenient distance pyramidal and whether truncated cones 
below the filters 3 are located two trun- or truncated pyramids are employed they 
45 cated hollow cones 4 and 5 which are ^may be symmetrical or Jisymmetricai. 110 
similar and symmetrical and T have a *Any convenient mean?, such as dimmers, 
common axis; they are arranged in an may be employed for varving the inten- 
opposite sense with their bases remote sity of light emitted from* each lamp and 
from one a'nother and with their other means may be provided for varying the 

50 ends in contact with each other. The in- colour emitted from one or more of the 115 
terior surfaces of members 4 and 5 are lamps such as bv providing displaceable 
reflecting surfaces. The cones may, for- filters. 

example, be made of anodised aluminium It will be appreciated that in tbe 
but they may be made of any other suit- arrangement shown in Figure 1, there is 

65 able material provided they nave a good a* tendency for light to <pill from each bf 120 
reflecting surface, and securely fixed the filters* 3; that is to sav, there is a ten- 
within the casing 2 by any suitable and dency for light rays to be emitted in the 
convenient means. directions of the arrows X, (Fig. 4). 

It will be readily seen from Figure 1 Referring to Figure 4, insofar as con- 
60 that each lamp is so dispose"}! in relation cerns the rays which impinge upon the 125 
r 'to the cones ihat a proportion* of ths cones, the spilled light impinges upon the 
emitted light (independent light) passes interior of the casing 2 which may advan- 
through the aperture at the junction of tageouslv be of non-reflecting material so 
the cones without impinging on any of that sucli spilled light can°be ignored. 

66 the interior surfaces of the cones. However, insofar as concerns the indepen- 430 
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dent Hght, the rays X which emerge to 
the left from lamp B in Figure 4 will 
intermingle- with the rays X emerging to 
the right from the lamp K and in order 

6 to avoid this spilling (which, of course, 
occurs at all points of emission of the in- 
dependent light), and the cooafiequential 
diffusion, arcuate louvres or shields 6 are 
provided, as* shown. There are conveni- 
10 ently a series of coaxial semi-cylindrical 
louvres as can be seen in Figure 5, the 
lengths of which are stepped as shown in 
Figure 4, those farthest from the axis 
being of greatest length and preferably 

16 extending to a position beyond the plane 
of the upper edge of the cone 4. The 
louvres may be of any suitable material 
w and are opaque to light and extend 
parallel to one another and to the common 

20 axis of the cones. It thus follows that any 
spilling of the independent light is posi- 
tively prevented. 

The lamp bulbs may be of any suitable ' 
type, but are preferably of the reflector 

26 type and for the purpose of compactness 
may be of low voltage (e.g. 6 to 12 volts). 
It may be said that reflector type bulbs' 
; comprise a glass or other suitable bulb 
* which is externally prepared as a reflector 

30 and silvered or similarly treated on the 
interior surface. 

It will be noted that in the forms shown 
iu Figures 1 to 5, inclusive, those por- 
tions of the several light beams which by- 

35 pass the reflectors pass through the aper- 
ture in the reflectors. Figure 6 shows a 
modified form in«which thakportion of the 
several beams of light which bypass the 
reflectora pass on the outside of reflectors 

40 42> and 56. This provide* a similar 
scrambling or mixing of the light beams 
of different colours. In this form the 
reflectors are supported from the casing 
by means of anna IS. It will be noted that 

45 the light sources 11 and 12 are enclosed 
in reflectors 11a and 12a respectively, 
these reflectors being of parabolic or other 
; similar crbss^seotioh to effect emission of 
parallel rays. 

50 Figure 7 shows a form similar to that 
of Figure 6 except thatMhe coloured glass 
plates J are made larger and arranged as^ 
close together as possi ble so that the beams^ 
of each colour are split into three por- 

55 tions, one of which passes directly 
through the apertures in the reflectors 4c 
and be, a second portion is reflected from 
reflector 4c to and from the reflector 5c 
and the third portion of each beam passes 

60 outside of the reflectors. It will be noted 
that with this form of the invention each 
beam is split into three parts so that if 

« four light sources are used, twelve beams 
of various colours are emitted, and that 

65 these beams are thoroughly mixed or 


scrambled. 

Figure 8 ahoWB another form of the 
invention using a fairly *small reflector 
4d- and a larger reflector 6d, they being 
so arranged that one portion of each beam 70 
passes between the reflectors whereas the 
balance of each beam is reflected from 
reflector 4d onto and from reflector bd. . 

Figure 9 'shows a[ form of construction 
similar to that of Figure 8, the difference 75 
being that the members 3 are made larger 
and located as close together as possible 
so that each beam is split into three parts, 
one part passing through the centre of 
reflectors 4e and be, another portion is 80 
reflected from reflector 4e onto and from 
reflector be and the third portion is 
emitted directly exteriorly of reflector 4e 
and interiorly of reflector 5e*. This again 
splits each beam into three portions in 85 
scrambled or interspersed relation to por- 
tions of the beams of other colours. 

It will be appreciated that a colour 
mixer in accordance with this invention 
can be produced comparatively inexpen- 90 
sively, is comparatively robust and has the 
further advantage that maintenance costs 
are very small. 

Finally the cones instead of being 
hollow may be of translucent material 95 
with internal reflecting surfaces. 

Tt will be-noted that the constructions 
shown and described will serve admirably 
to accomplish the objects stated above. It 
is to be understood, however, that the 100 
constructions disclosed above are* intended 
without limitation merely as illustrative 
of the invention, as various modifications 
therein maV.be ma*de without exceeding 
the scope of the invention. * 105 

Saving now particularly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is to 
be performed, I declare that what I claim 
isr— 110 

1. A lighting apparatus comprising 
means for emitting a plurality of light 
beams of different colour, and a plurality 
of light-reflecting surfaces, *all arranged 

so that at least one of each such light 115 
beam has a portion reflected by Isucces* 
sive reflecting surfaces and another por- 
tion unreflected thereby, so that the 
several reflected and unreflected portions 
of all the beams are emitted finally in 120 
scrambled but substantially parallel rela- 
tionship. * 

2. A lighting* apparatus according to 
Claim 1, wherein all the light beams have 
reflected and unreflected portions and 125 
wherein these are emitted finally as a 
single beam? ^ ♦ 

» 3. A lighting apparatus according to 
Claim 2, modified in that in the final 
emission Borne portions are spaced away 130 
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from otter portions. 
4. A lighting 1 apparatus according to 

Claim 2 or 3, characterised in that the 

successive reflecting surfaces consist of at 
6 least two truncated conical or pyramidal 
\ reflecting surfaces, adjacent surfaces 
1 being disposed in an opposed sense about 

a common axis with their bases remote 

from each other. 
10 , 5. Jl lighting; apparatus according to 

Claim 4, wherein, the two truncated 

reflecting surfaces are conjoined at their 

planes of truncation. 

6. A light transmitter according to 
15 Claim 4, wherein the two truncated 

reflecting surfaces are spaced apart 
optionally being connected by opaque con- 
necting means, 

7. A lighting apparatus according to 
20 any of Claims 4 to 6, wherein the two 

truncated reflecting surf aces are of similar 
or identical geometrical form. 

8. A lighting apparatus according to 
any of Claims 4 .to 7, wherein the reflect- 

25 ing surfaces are symmetrical, e.g. right 
truncated cones orpyramids, i: 

9. A. lighting apparatus according to 
any of Claims 4 to 7, wherein the trun- 
cated reflecting surfaces are asymmetrical, 

a*U such as, for example, oblique truncated 
cones or pyramids. 

10. A lighting apparatus according to 
any of Claims 4, 5, 6, 7 and 8, wherein 
one of the reflecting surfaces is constituted 

35 by a continuous surface, such as a* trun- 
cated cone, and the other reflecting sur- 
face is constituted by a plurality of 
elemental surfaces, such as a truncated 
pyramid, 

40 , 11. A light apparatus as claimed in 
Claim 1, comprising a single light source 
and means whereby two or more substan- 
tially-parallel light beams of different 
colour are obtained from said single 

45 source and a proportion of at least one of 
said light beams is applied to said reflect- 
ing surfaces. 

12. Lighting apparatus according to 
any <jf Claims 1 — 11, having louvres or 

50 shields so located relatively to the or each 
light source as to ensure* that the light 
not applied to said reflecting surf aces is 
transmitted only in substantially parallel 
rays, * 

65 13. Lighting apparatus according to 
Claim 12, wherein a series- of louvres is 

Jnrovided coaxial with the axis of the. 
amp or other light source. 

14. Lighting apparatus according to 
60 Claim 13, wherein the coaxial louvres are 

semi-cylindrical . 

15. Lighting apparatus according to 
Claim 12 or 13, wherein the coaxial 
louvre elements have lengths which 

65jncrease progressively stepwise from the 


axis of the louvres outwards. 

16. Lighting apparatus according to 
Claim 15, wherein the reflecting surfaces 
are conical and wherein the lengths of tht 
outermost or sonievpf the outer elements 70 
of each louvre are such that they extend 
into^ the reflector nearest to them. 

17. Lighting apparatus according to 
any of Claims 9 — 15, wherein the two 
reflecting surfaces are provided each on a J6 
truncated conical or pyramidal reflecting 
member, such members being secured by 
their bases within'the peripheral wall of 

a casing, so that the light emitted from 
the parts of the source or sources nearest 80 
the outer edge of the reflecting members 
is reflected and the light from the parts 
"of the source or sources nearer tbe central 
axis of the reflectors i? transmitted inde- 
pendently of said reflecting members. 85 

t * 18. Lighting* apparatus According fb 
Claim 16, wherein two reflecting surfaces 
are provided each on a truncated conical 
or pyramidal reflecting member, such 
members being secured coaxially within a 90 
casing and spaced apart from the peri- 

. pheral wall of said casing, means for 
emitting a plurality of light beams of 
different colour which are substantially 
parallel light beams and which are so dis*- 95 
posed relative to the reflecting members 
that the inner parts of the substantially 
parallel light beams emitted by said 
means impinge upon and are reflected by 
the reflecting members, and the outer 100 
parts of said beams are transmittedMnde- 
pendently of said reflecting members 
between the outer margins of the bases 
of said members, and' the inner peripheral 
wall of the casing. 105 

19. A modification of the apparatus 
claimed in Claim 18, wherein the means 
for emitting a plurality of light beams of 
different colour emits substantially 
parallel light beams arranged in close 110 
proximity about the common axis of the 
reflecting members which are conjoined at 
their planes of truncation so that the inner 

Sarts of the substantially parallel light 
earns emitted by said source or sources 115 
are transmitted independently of th£ 
reflecting members through the aperture 
at the plane of conjunction of said 
members, the outer parts of said substan- 
tially parallel beams are transmitted 120 
independently between the margins of the 
abases of the reflecting members, and the 
peripheral wall of the casing, and thei 
intermediate part of said beam or beams 
is 'transmitted by reflection from said 125 
reflecting members. 

20. A modification of the apparatus 
claimed in Claim 17, wherein the greater 
diameter of the first reflecting member is 
less than the smaller diameter of the 130 
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second itiiEecting member, and the means 
for emitting a plurality of light beams of 
d liferent colour is adapted to emit sub- 
\ staritially parallel light beams and is. so 
6 disposed relative to the common axis of 
said members that the inner parts of the 
substantially parallel light beams are 
transmitted by reflection, and r the outer 
parts* of said beams are transmitted inde- 

10 pendently outside the base periphery of 
the first reflecting member and inside the 
smaller periphery of the second reflect- r 
ing mjember. 
21. A modification of the apparatus 

"16 claimed in Claim 19, wherein the first 
reflecting member has its greater or base 
diameter less than the smaller diameter of 
the second reflecting member and the 

.v means for emitting a plurality of light 

20 beams of different colour is so arranged 
upon or in mutually close relationship 
about the axis of the reflecting members, 
so that the* inner parts of* the parallel 
beams emitted by said means are trans- 

25 mitted independently through the aper- 
ture through the smaller end of the first 


reflecting member, the outer part or parte 
of the beams are transmitted indepen- 
dently outside the larger periphery of the 
first reflecting member and inside the 30 
smaller periphery of the second reflecting 
member, and the intermediate parts of 
said beams are transmitted by reflection. 

22. Lighting apparatus substantially as 
hereinbefore described with reference to 36 
Figures 1 To 5 or to Figures 4 and 5 of 
the accompanying drawings. 

23. Jiigntiijg apparatus substantially 
as hereinbefore described with reference 

to Figure 6 or Figur* 7 or Figure 8 or 40 
Figure 9 of the accompanying drawings. 

Dated this 30th day of Decenil>er, 1949. 

* ERIC POTTER & CLARKSON. * 
Chartered Patent Agents, 
Nottingham and London. 
* " 

Reference has been directed, in pursu- 
ance of Section 8, sub-section (2), of the 
.Patents and Designs Acts, 1907 to I94fi. 
to Specification No. 646,642. 
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